A homolog of mammalian PRL-releasing peptide (fish arginyl-phenylalanyl-amide peptide) is a major hypothalamic peptide of PRL release in teleost fish.
Two PRL-releasing peptides (PrRP20 and PrRP31) were recently identified from mammalian hypothalamus by an orphan receptor strategy, and a C-terminal RF (arginyl-phenylalamyl-) amide peptide (RFa), structurally related to mammalian PrRP, was also identified from the brain of the Japanese crucian carp (C-RFa) by an intestine-contracting assay. However, to date there have been no reported studies that have examined the PRL-releasing effects of RFa in fish. In the present study we determined the cDNA, primary structure, and function of a homolog of the mammalian PrRP20 in the chum salmon, Oncorhynchus keta. An RFa cDNA encoding a preprohormone of 155 amino acids was cloned from the hypothalamus of chum salmon by 3'- and 5'-rapid amplification of cDNA ends. A native RFa was purified from an acid extract of salmon hypothalami by a Sep-Pak C(18) cartridge, affinity chromatography using anti-synthetic C-RFa, and reverse phase HPLC on an ODS-120T column. The salmon RFa proved to be identical with C-RFa on the basis of elution position on reverse phase HPLC. Immunocytochemical staining in rainbow trout, Oncorhynchus mykiss, revealed that C-RFa-immunoreactive cell bodies were located in the posterior part of hypothalamus and C-RFa-immunoreactive fibers were abundant from the hypothalamus to the ventral telencephalon. A small number of immunoreactive fibers were projected to the pituitary and terminated close to the PRL cells in the rostral pars distalis and to the somatolactin (SL) cells in the pars intermedia. The hypophysiotropic effects of the fish homolog were determined on the release of PRL, SL, and GH from the pituitary of the rainbow trout. Plasma PRL and SL levels were increased at 3 and 9 h, respectively, after ip injection of the synthetic C-RFa into the rainbow trout at doses of 50 and 500 ng/g body weight. In contrast, plasma GH levels were decreased after 1 h at 500 ng/g body weight. Perifusion of the trout pituitaries with synthetic C-RFa at concentrations of 10 pM to 100 nM demonstrated maximum PRL release at 100 pM and maximum SL release at 10 and 100 nM. However, GH release was not affected. These data are the first to demonstrate that a homolog of mammalian PrRP (fish RFa) is a major hypothalamic peptide of PRL release in teleost fish.